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Abstract 
The effect of organic manure and chemical fert ilizer on growth and development of Stevia rebaudiana 
Bertoni had been studied in experimental plots in Qingdao Agricultural University . The results showed that 
organic manure cultivation promoted root activity in 40 days after transplanting compared with the 
chemical fertilizer cu ltivation, and the dry  weight of the above-ground has exceeded chemical fert ilizer 
cultivation in 60 days after transplanting. The glycosides synthesis and accumulation main period was in 
the later growth stage, and organic manure improved the root activity and enhanced the photosynthesis 
rate in later growth stage, finally the biomass of stevia and the content of glycosides  were also increased. 
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1. Introduction 
With the development and perfection of market economy, the agricu lture and rural economy is coming 
a new stage and the people lives in plenty, so there is a h igh requirements in agricultural products’ quality 
safety. There are three modes of p roduction in China: organic, pollution-free and conventional patterns 
and the people favor the organic food [1]. There are some differences between organic system and 
conventional patterns, for example growth vigor, yield, economic benefit  of p lant, soil organic matter and 
microbial content [2, 3]. Moreover, the reasonable use of organic manure can improve soil fert ility and 
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microbial content, decrease soil nitrogen accumulat ion and leaching loss, increase yield and quality, and 
improve human ecological environment [4-11]. 
The glycosides is a kind of low-calorie, high-sweet, healthy and natural sweetener [12,13]. It  was used 
for long time as a natural sweetener in its origin. The sweetness of this material was reported to be over 
200 -300 times that of sucrose sugar. Some research was carried out that is the effect of K or P applied to 
growth and development of Stevia rebaudiana Bertoni, but there is no report about organic manure 
cultivation up to the present moment. On the other hand, people are paying more attention to food quality 
and ecology environment, so it is of far researching importance about studying organic manure cu ltivation 
of Stevia rebaudiana Bertoni 
The study is a comparison experiment of organic manure and chemical fertilizer in Stevia rebaudiana 
Bertoni cu ltivation. Through this experiment, it makes fundamental studies  on the effect of organic 
manure to vegetative growth, economic yield, photosynthetic rate and the content of  rebaudioside  A (RA) 
and stevioside (STV) in leaves. 
2. Materials and Methods 
2.1 Experimental materials 
The Stevia rebaudiana Bertoni variety is  Qingtian 3 ( bred by Qingdao Agriculture University) and 
cultivated in experimental plots in Qingdao Agricultural University (north latitude36°.11',  east longitude 
120°17') in 2009. The soil nutrient is: availab le nit rogen 116.68mg/kg; rap idly available potassium 104.51 
mg/kg; rapidly available phosphorus 28.68mg/kg; organic matter 1.85%; pH is 6.82,respectively. 
2.2 Experimental method 
These treatments were distributed in a randomized block containing 3 repeats and each sampling plot 
has 10 square meters, the amount of organic manure and chemical fert ilizer cult ivation converted into 
equal quantity nitrogen fertilizer. The deficiency the phosphate (P) and potassium (K) in organic 
fertilizers, use Ca(H2PO4)2 and K2SO4 to supply, the planting density is planting distance 20cm and row 
space 33cm. The experiment was started on May 1 2009, every 20 days sample and measure stem 
diameter, stem length and the dry weight after transplanting 
    Root activity: Measuring root activity used TTC method. 
    Photosynthetic rate: Measuring photosynthetic rate used LI-6400 at 10:30 Am to 11:30 Am. 
    Total glycosides (TG), RA, STV: Measuring stevioside used High Performance Liquid 
Chromatography (HPLC). 
3. Results and Analysis 
2.1 The effect of organic manure and chemical fertilizer on vegetative growth traits 
Table 1 shows the character of vegetative growth in  organic manure cult ivation and chemical fert ilizer 
cultivation condition. Comparing the data in the table it can be seen, there is significant low in the plant 
height, stem d iameter and the dry weight in  organic manure cu ltivation at the early growth stage, But as the 
growth processing, the stem d iameter, stem length and the dry weight of the above-ground part has exceeded 
chemical fertilizer cultivation in 80 days after transplanting compared with the chemical fertilizer cultivation, 
although the seedling growth was lower at the early stage. The result shows the restricting factors of the Stevia 
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rebaudiana Bertoni growth is the soil nutrient deficiency at the early stage, but as the soil organic matter 
degradation, the soil nutrient has raised and grew rapidly in 80 days after transplanting. 
Table 1 The effect of organic manure and chemical fertilizer on vegetative growth traits 
Transplanting 
Days 
Stem diameter (cm) Stem length (cm) The dry weight (g/plant) 
organic chemical organic chemical organic chemical 
20 0.33 0.36 10.2 12.3 4.5 6.2 
40 0.51 0.6 18.5 21.8 28.3 30.6 
60 0.72 0.83 30.7 34.5 50.8 51.3 
80 0.95 0.9 65.8 63.2 65.9 60.7 
100 0.96 0.91 69.2 66.3 70.2 66.5 
2.2 The effect of organic manure and chemical fertilizer on root activity 
From the figure 1, there is a lower root vigour of organic manure cult ivation than chemical fert ilizer 
cultivation in 20 days after transplanting. But the root v igour of the two  treatment are almost the same  in 
40 days after transplanting. From 60 days after transplanting, the root vigour of organic manure 
cultivation is 0.481 mg/g.h, and the chemical fertilizer cultivation root vigour is 0.425 mg/g.h, so there is 
significantly high in the root vigour of organic manure cultivation. As the growth processing the root 
vigour of the two treatment are beginning to run low, but there is a  slower decline rapid o f organic 
manure cult ivation than the chemical fert ilizer cultivation, and until harvest the root vigour of organic 
manure cultivation is higher than the chemical fertilizer cultivation. 
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Figure 1 The effect of organic manure and chemical fertilizer on root activity 
Figure 2 The effect of organic manure and chemical fertilizer on the photosynthetic rate 
2.3 The effect of organic manure and chemical fertilizer to the photosynthetic rate 
From the figure 2, the net photosynthetic rate organic manure cultivation is lower than chemical 
fertilizer cu ltivation significantly 40 days after transplanting, but from 60 days after transplanting, there is 
significantly h igher in the net photosynthetic rate of organic manure cu ltivation than chemical fert ilizer 
cultivation, and until harvest the net photosynthetic rate of organic manure cult ivation is higher than the 
chemical fertilizer cultivation. 
2.4 The effect of organic manure and chemical fertilizer on the glycosides content in leaf 
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From the figure 3, the content of RA and STV indicate the two components percentage in total 
glycosides, respectively. It can be seen from the figure 3, the total glycosides of the leaves is 14.63% in 
organic manure cultivation condition, while it is 13.38% in chemical fert ilizer cu ltivation, so the total 
glycosides organic manure cultivation is significantly higher than the chemical fertilizer cult ivation. The 
STV and RA percentage of organic manure cultivation is 9.33% and 67.2%, respectively, while the STV 
and RA percentage of other treatment is 66.8% and 9.65%. Organic manure can improve the total 
glycosides of the leaves significantly, but there is no effect on the content of RA and STV. 
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Figure 3 The effect of organic manure and chemical fertilizer on the glycosides content in leaf 
3. Discussions 
3.1 The factors of limiting and advancing crop growth at early and later stages in organic manure 
cultivation 
In the early growth stage, there is a obviously lower in the stem length, the stem diameter and the dry 
weight of the organic manure cultivation than the chemical fertilizer cu ltivation; the mainly limit factors 
is the nutrient deficiency in the soil caused by the organic manure has not been fully decomposition. But 
there is a contrary situation in the later growth stage, the Stevia rebaudiana Bertoni of the organic manure 
cultivation can get sufficient nutrient; so there is superior in the net photosynthetic rate, the growth rapid 
and other physiological indexes. If we can solve the problem of the init ial nutrient deficiency in organic 
manure cult ivation at the early growth stage, it is a great help to improve the economic benefit of the 
organic manure cultivation. 
3.2 The factors of improving the stevioside content in organic manure cultivation 
The glycosides accumulation of leaves is throughout the whole life  of the Stevia rebaudiana Bertoni, 
especially in the later growth stage. There is a b ig leaf area, h igh net photosynthetic at the later g rowth 
stage, so the photosynthesis product has a substantial accumulation. Every physiological indexes of the 
Stevia rebaudiana Bertoni in the organic manure cult ivation,are significantly  higher than the chemical 
fertilizer cultivation  that is the reason the total glycosides organic manure cult ivation is significantly 
higher than the chemical fertilizer cultivation. 
To sum up, the organic manure cultivation can promote the over-ground growth, the root vigour 
improving, the leaf net photosynthetic capability and the total glycosides content in leaf of the Stevia 
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rebaudiana Bertoni. Therefore, reasonably using organic manure can improve quality and yield of the Stevia 
rebaudiana Bertoni, perfect the soil structure and protect the environment. 
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